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> Paper Coating Compositions 

This invention relates to a composition for controlling the bleed fastness of organic colouring 
pigments in paper coatings, a method and use of the composition in paper coating 
compositions and more particulariy the use of specific binders in the composition, to control 
t>leed fastness of organic pigments applied to paper. 

WO 98/39514 describes a paper coating method in which a coating composition includes a 
binder wherein the binder comprises a stable aqueous dispersion of a water insoluble 
component and a water-soluble component The water insoluble component comprises 
coalescable polymer partides which have a Tg less than 65**C and a majority of which have a 
particle size less than 1 micron; and the water soluble component comprises a water soluble 
polymer capable of inhibiting coalescence of said polymer particles, or a water soluble 
polymer and a component capable of inhibiting coalescence of said polymer particles; and 
wherein said water insoluble component comprises greater than 3% and less than 75% by 
weight of the binder solids and said water soluble component comprises greater than 25% 
and less than 97% of said binder solids. The purpose of this method is to provide improved 
cracic at the fold properties for medium weight and heavy weight papers coated in a size 
press apparatus without adversely affecting other important properties or productivriy of the 
papermaicing process. 

The aforesaid method, insofar as it is proposed for use with pigments is only concerned with 
inorganic pigments. It does not propose the use of organic pigments nor the problems of 
bleeding that arise with organic pigments that is to say colourants for surface colouration of 
paper. This problem is addressed by the present invention. 

According to the Invention there is provided a composition for controlling the bleed fastness 
of organic colouring pigments in paper coatings comprising 

a) 1 to 30% by weight, preferably from 2 to 26%, based on the total weight of the 
composition, of an organic colouring pigment, 

b) 1 to 20% by weight, preferably from 2 to 10%, based on the total weight of the 
composition, of one or more binders, 

c) 0 to 20% by weight, preferably from 0 to 10%, based on the total weight of the 
composition, of starch, 
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d) 0 to 10% by weight, based on the total weight of the composition, of an anionic direct 
dye. 

e) 0 to 10% by weight, based on the total weight of the composition one or more 
auxiiiaries and 

0 waterto100%. 

The oganic cotouring p^ments may encompass a wide variety of chemical constitutions, as 
exemplified in Colour Index International. Pigments and Solvent Dyes (The Society of Dyers 
and Colourlsts. ig97). Examples of such pigments, together with their C.I. constitution 
numbers are nitroso compounds (10000-10299). nitro compounds (10300-10999). monoazo 
(1 1000-19999) and itiaazo (20000-29999) pigments, ^benes (40000-40799). 
diphenylmethanes (41000-41999), Iriaryimethanes (42000-44999). xanthenes (45000- 
45999). acridines (46000-46999). quinolines (47000-47999). methines (48000-48999). 
thiazoles (49000-49399). indamines (49400-49699), indophenols (49700^999). azinLs 
(50000-50999). oxazines (51000-51999). thaizines (52000-62999). aminoketones (56000- 
5M99). anthraquinones (58000-72999). indigoid derivatives (73000-73999) and 
phtiialocyanines (74000-74999). 

One prefemed binder, component b) according to the Invention, oonvilses a stable aqueous 
dispersion of a water insoluble component and a water soluble component, whereby the 
water insoluble component comprises coalescabte polymer partides which have a T, less 
than S50C and at least 50% of which have a particle size less than 1 mioan and the water 
solubte component comprises a water soiubte polymer capabte of inhibiting coalescence of 
said polymer particles, or a water soluble polymer and a component capabte of inhibiting 
coatescenca of said polymer particles, wherein said water insoiubte component comprises 
greater than 3% and less than 75% by weight of the binder solids and said water soiubte 
component comprises greater than 25% and less than 97% of said binder soUds. 
Such binders and closer definitions thereof are disclosed, for example. In US patent 
6.416.181. Especially preferred binders are sterch s^ene/butedfene copolymers avaiteble. 
for example, from Penfbid Producte Company under the name Pensize®. the product 
Pensize® 730 being particularly suitabte. 



Alternatively, component b) of the inventton may comprise a water Insoluble synthetic 
polymer derived fitom one or more dienes and/or unsaturated monomers, such producte 
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being termed synthetic latex. Examples of diene monomers, suitable for the piepaiation of 
latex, may Include 1 .3-butadiene. isoprene. chloropiene. q^obuiadiene and dhrfnyl 
benzene. whUst suitable unsaturated monomeis may include alkyi acrylates and 
methacrylates, hydroxylated alkyI methacrylates. alkyI vinyl ketones, substituted aoylamMes 
methaoylic acid. Nnnethylol aciylamkle. 2-hydioxyBthyl acrylale. crotonfc acid, itaconio acid,' 
lumancacid, maleic add, maleic anhydride, vinyl halldes, vinylklene halides, vinyl esters, 
vinyl ethers, vinyl carbazole, N-vinyl pynolWone, vhyl pyrWine, chlorostyrene. alkyI styrene, 
ethylene, propylene, Isobutylene, vinyl triethoxy silane and triphenyl vinyl silane. Prefen«d 
monomers include methyl methacrylate. dimethylamino ethyl acylate, dimethylamino propyl 
acrylamide. vinyl acetate. acrylonttrBe, acrylic add, acrylamlde, maleic anhydride, monovinyl 
sOicon compounds induding vinyl trimethyl sOane. ethyl vinyl ether, chlorostyrene, vinyl 
pyridine, butyl vinyl ether. 2.ethylhexyl acrylate. isoprene and chloroprene. with vinylldine 
chloride, butyl vinyl ether and. especially styrene, being prefened. 
Most prefened latex is that derived from slyrene and butadiene. 

When stardi is present In the composition, staidi materials, useful as the binder component 
0) of the composttton of the invention indude practically all thinned starches of plant or^in 
induding stardies finom com. wheat, potatoes, tapioca, rice, sago and sorghum. Waxy and 
high amylose stardies may also be suitable. The stardies can be thinned by add hydrolysis, 
oxidative hydrdysis or enzymatk: degradatton. Further derfvatized siaidies also suitable 
Indude those sudi as stardi ethers, stardi esters, cross-linked starches, oxklized stardies 
and chlorinated starches, for example, carbo^methyl cellulose and hydroxyeUiyl methyl 
cellulose. 



Should the oompositton addittonally ooniain an anionic dired dye, this is seleded from those 
dyes suitable for the dyeing of paper, as. for example, cited in The CWour Index International 
CThe Sodety of t3yers and Cdourists. 1971. pages 2005^478). The majority of these dyes 
belong to the bis-, tris- and polyazo dasses of chemical compounds, in addition to monoazo, 
stnbene, oxazine, thiazde and phthalocyanine dyes. Sudi produds are avaHable from Ciba ' 
Specialty Chemicals, being mariceted under the Pergasol® range, such as Peigasd® Red 
2G (CI. Dired Red 239) and Peigasol Turquoise GN (CI. Dired Blue 86). 
The addition of sudi anionic dired dyes may be advantageous in that less colouring pigment 
may be required to achieve the required colour density, whidi is of interest fiom an economfe 
viewpoint 
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Furthermore, the composition of the fnvention may contain fijrther auxiliaries selected from 
fixing agents. addiUonal binder and binder resins. insoiubHizing and/or ctossllnking agents, 
anionic, catlonic and neutral polymers. W8t-«trength agents. antHbams and biocides. 
Suitable auxOiaries may. for example, include polyethyleneimines and derivatives thereof 
Inorganic salts such as sodium chloride, magnesium chloifde and potassium chloride, alum, 
polydiallyl dimethyl ammonium chloride, polyamide amine resins, polyvinyl alcohol, polyvinyl 
pyrrolidone and homo and copolymers thereof, polyesters and polyefheis, glyoxal 
derivatives, monoethandamlne. acrylic add/alkyl acrylate copolymers and s^rene/acrylate 
copolymers. 

In one further aspect, the invention provides a method of oontroUIng the bleed fastness of 
organic colouring pigments in paper coating compositions, by applying to the paper a 
composition as defined above. 

Preferably, the composition is applied to the paper web after it has been dried to about 80- 
95% solids at the sizing press or by means of an on-line coater. Alternatively, the 
composition can be applied once the paper has been liilly dried In an off-maiihine coating 
process, such as by spraying, curtain coating or by conventional coating processes. 
Such application processes are described in "Pigment Coating and Surface Sizing of Papere" 
by E-Lehtinen. published by Tappi International, 2000. 

ConsequenOy. a stiU further aspect of the Invention is the use of the composition, as 
disclosed above, for controlling the bleed fastness of oiganic colouring pigments in paper 
coating compositions and also paper, which has been treated with the composition. 

In most cases the use of the composition, containing the binder as component b), 
considerably improves the bleed festness compared to coatings where this binder is omitted 
and. iurthennore, leads to coatings of considerably higher colour strengths. 

The tbilowing examples further Diustrate the invention, without intending to be restrictive in 
nature. 
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Examples 

Size press baths were prepared, with each bath consisting of 100 grams total, of which 50 
fliams was a 10% solution of an ojddized iarina starch. 

After additions of starch, colouring pigment and binder fPensize®- 730 oommeicially 
avanable fiom Penford Corporation of Bellovue. WA. USA), the total was made up to 1 00 
grams with water. 

Each bath was added, in turn, to a Werner IMathis size press, and a sample of white base 
paper passed through to produce a coloured sheet 

TTie t>ase paper, consisted ofc 

70% Bleached Hardwood Kraft 
30% Bleached Softwood Kraft 

Loading 10% retained day plus 1% retained challc 

Sizing 0.5% Pseudo neutral size (Hercat 27JP4). adjusted to pH 6.0-6.5 with alum 

■n.is base paper was prepared on the pHot paper machine at The Univeraify of Manchester 
Institute of Science and Technology. 

Each size pressing was checked for wet pick up (which varied fiom product to product but 
generally speaking was found to be in the region of 40%. giving approximately 2% Pensize 
730 on weight of paper) and dried in an inhared dryer for the minimum time required to give 
complete drying. 

In the following Tables, percentages of the components are calculated taking into account 
the wet pick up and. consequently represent the percentages actually present on the paper 
based on the paperweight 
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Cdouranls. both pigments and direct dyes, are defined according to their Colour Index (C.I.) 
designations, as cited above. 



Table 1 



6 



8 



9 



10 



11 



12 



13 



Pigment Yeliow 1 



3.6% 
Pigment Yellow 1 



1^% 
Pigment Yellow 13 

"2S%" 
Pigment Yellow 13 

T3% 
Pigment Yellow 83 

Ta% 

Pigment Yellow 83 
2.9% 
Pigment Red 2 



4.2% 
P^ment Red 2 



6.4% 
Pigment Red 5 



6.8% 
Pigment Red 5 



6.0% 
Pigment Red 81 



8.8% 
Pigment Red 81 

2:6% 
Pigment Violet 23 



2% Starch 
2% Pensize 730 



2% Starch 



2%Starv2h 
2% Pensize 730 
2% Starch 

2% Starch 
2% Pensize 730 
2% Starch 



2% Starch 
2% Pensize 730 



2% Starch 



2% Starch 
2% Pensize 730 



2% Starch 



2% Starch 
2% Pensize 730 



2% Starch 



3-* 



3^ 



3-4 



4^ 



2-3 
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15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



2.8% 
Pigment Violet 23 



2.5% 
Pigment Violet 3 



2.7% 
Pigment Violet 3 



3.3% 
Pigment Blue 15 

35% 
Pigment Blue 15 



3.2% 
Pigment Green 7 



3.5% 
Pigment Green 7 

25% 
Pigment Green 8 



32% 
Pigment Green 8 

09% 
Pigment Black 7 



2.0% 
P^ment Black 7 



2% Starch 
2% Pensize 730 



2% Starch 



2% Starch 
2% Pensize 730 



2% Starch 

2% Starch 
2% Pensize 730 



2% Starch 



2% Starch 
2% Pensize 730 
2% Starch 



2% Starch 
2% Pensize 730 
2% Starch 



2% Starch 
2% Pensize 730 



4-5 



2-3 



3-4 



4-5 



The bleed fastness Indicated In the above table was assessed by placing samples of 
coloured paper between white blotters soaked in de-ionized water. These blotters were 
placed between glass plates and the whole wrapped In ding film. A l-kflogram weight was 
placed on the top of the glass plates, and the whole left for 24 hours. 

After 24 hours, the blotting paper was air-dried and when dry. assessed for bleed using the 
standard grey scale, ref ISO 105-A03 1993. 



mis scale is a range of greynsoated shades increasing in Intensity. Each sampte Is placed 
adjacent to a white-coated sample, such that increases in contrast are obtained. The scale 
itself goes from 5. where no contrast is seen (in effect 2 white coated samples) down to 1 
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Where a considerable contrast is obsen^ed. The bleed from the coloured sample is compared 
to this scale, and the contrast In the grey/vvhife. which most dosely ooncure with the contrast 
m the white biottenWeed. is talcen as the bleed fastness raUng for a piece of paper. The grey 
scale is prepared with 'half units" i.e. 1-2. 2-3, 3-4, 4.5. 

Quite dearly, the Inclusion of Pensize 730 into the dye bath fbnnulation has had an 
impiovement on all samples where bleed was seen where the binder was omitted. 

Further examples of the dalmed coating compositions applied to. 137 weight file folder stock 
are shown in the following Table 2. The coaBng cdoure are prepared In an analogous 
n«nner to those of the previous Table 1. but In some cases, without the oiddized farina 
starch or replacement thereof by other conventional commercial binders, 
in these cases, all grey scale assessments of bleed fastness were made on the top and 
bottom sides of the paper and this is denoted by subdivisions, for example, 3-W4. indicating 
a value of 3-4 on the top side and 4 on the bottom side. 



Table 2 











25 


2.0% 
Pigment Blue 15.3 


7% Starch 


.t-^; J.r4.M ^^y^ j^A 


26 


2.0& 
Pigment Blue 15.3 


5% Pensize 730 


5/5 


27 


3.4% Pigment Blue 15.3 
+ 1.1% Pigment Blue 15 


12% Pensize 730 


5/5 


"28 


2.25% Pigment Blue 15.3 
+ 1.5% Pigment Blue 15 


15% Pensize 730 


5/5 


29 


1.2% Pigment Red 5 
1 .9% Direct Red 239 


1% Monoethanolamlne 
+ 7.5% PAA«) 


3-4/4 


30 


1.2% Pigment Red 5 
+ 1.9% Direct Red 239 




1% Monoethanolamine 
+ 7.5% PAfifl 
+ 15% Pensize 730 


4-5/4-^ 
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31 



32 
33 



34 



35 



36 



37 



4% Pigment Red 5 
4% Pigment Red 5 
4% Pigment Red 5 



3% Pigment Blue 15 
* 3% Direct Blue 86 



3% Pigment Blue 15 
+ 3% Direct Blue 86 



3% Pigment Blue 15 
3% Direct Blue 86 



2.5% Pigment Yeliow 14 



7% Starch 
5% Pensize 730 
15% Pensize 730 
15% Pensize 730 
+ Sodium Carbonate (to 
pH 9.5} 



1% Monoethanolamine 

+ 10% PAA"^ 
1% Monoethanolamine 
+ 7.5% PAA^J 
+12% Pensize 730 



5% Pensize 730 



4-5/4-5 



4/4 



4-5/4^ 



FQotoote: "> PAA Is a polyamide amine resin binder avaUable from Qariant under the 
designation Cartaretinig) F-4 



The blowing Table 3 summarized the results of further experiments demonstretfng the effect 
of both latex- and flnodifled starch-based (Pensize) formulations of the invention in enhancing 
both bleed fastness and colour strength of colouring pigment coatings. 

The designation -RD%" indicates the relative colour strengths of the coatings at 0.2 standard 
depth dyeing 



Tables 





;iT;5.?6 'Corou^rttvlr • ■ 


^-J> i^pomp-^sltlbrt;-':'. • >.■> 


^-^astifesfe^^ 

• *r J'.. , :■ » .. 




38 


4.01% 

Pigment Blue 15 


Z3% Starch 


2-3/3 


86% 


39 


4.01% 
Pigment Blue 15 


2.2% Starch 
4.5% Dow DU950 


4/5 


137% 
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40 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



53 



54 



55 



56 



4.01% 
Pigment Blue 15 

4.01% 
Pigment Yellow 1 

4.01% 
Pigment Yellow 1 

2:3% 
Pigment Yellow 13 



2.3% 
Pigment Yellow 13 
3S% 
Pigment Red 2 

35% 
Pigment Red 2 



8.6% 
Pigment Red 5 



8.6% 
P^ment Red 5 



10.0% 
Pigment Red 81 



10.0% 
Pigment Red 81 

3!3% 

Pigment Violet 23 

3^3% 
Pigment Violet 23 



2.2% Starch 
4.5% Pensize 730 



2.2% Starch 
4.5% Dow DL-950 
2.2% Starch 
4.5% Pensize 730 
2.2% Starch 
4.5% Dow DL-950 L®^^ 



3.1% 
Pigment Violet 3 



3.1% 
Pigment Violet 3 



5.5% 
Pigment Violet 19 

6;5% 
Pigment Violet 19 



Z2% Starch 
4.5% Pensize 730 
2.2% Starch 
4.5% Dow DL-950 L®^^ 
2.2% Starch 
4.5% Pensize 730 



2.2% Starch 
4.5% Dow DL-950 USf^ 
2.2% Starch 
4.5% Pensize 730 



2.2% Starch 
4.5% Dow DL-950 L®®^ 



2.2% Starch 
4.5% Pensize 730 
2.2% Starch 
4.5% Dow DL-950 L®*> 
2.2% Starch 
4.5% Pensize 730 



2.2% Starch 
4.5% Dow DL-950 L®"^ 
2.2% Starch 
4.5% Pensize 730 



2.2% Starch 
4.5% Dow DL-950 IfSf^ 



2.2% Starch 
4.5% Pensize 730 



4/5 



4/5 



3/4 



2/3 



4/5 



4 



100% 



138% 



100% 



1 12% 



100% 



123% 



100% 



99% 



100% 



99% 



100 



122% 



100% 



108% 



100% 



113% 



100% 
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57 


2.1% 
Pigment Blue 15 
+ 2.1% Pigment 
Violet 3 


2.2% Starch 
4.5% Dow DL-950 L(g)»> 


4 


114% 


58 


2.1% 
Pigment Blue 15 
+ 2.1% Pigment 
Violet 3 


2.2% Starch 
4.5% Pensize 730 


4 


100% 


59 


4.0% 
Pigment Green 7 


2.2% Starch 
4.5% Dow DL-950 USf^ 


4/5 


106% 


60 


4.0% 
Pigment Green 7 


2.2% Starch 
4.5% Pensize 730 


4 


100% 


61 


09% 
Pigment Black 7 


2.2% Starch 
4.5% Dow DL-950 L®*^ 


6 


228 


62 

Footnote: ®^ Dow 1 


0.9% 
Pigment Black 7 

DL-950 L(g> is a latey hin 


2.2% Starch 
4.5% Pensize 730 


5 


100% 



Similar coatings exhibiting excellent bleed fastness and high colour densities may also be 
obtained by employing the compositions summarized In the following Table 4. 



Table 4 



• '''„^j^* 

: 711 ■ ;*= J' • ■ •"; -"■'> - .S 

-i. ■;.<■?;/ r\^\ 


t~ "i '^'-J * • - ^ : : -• ''■ '-"t" ^ - 1.. ' -! '■ 




63 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L(g) 
0.5% Tinofix® ECO-N^> 


64 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 
0.5% Tinofix® AP°) 
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65 


10% 
Pigment Red 81 


"1 2.2% Starch 

4.5% Dow DL-950 L® 
0.5% Tinofix® WSP®' 


66 


10% 
Pigment Red 81 


2.2% Starch 
1 4.5% Dow DL-950 L<§) 
2.0% Pensize 730 
0.5% Tinofix® ECO-N^^ 


67 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 
0.5% Tinonx® ECO-N^ 
j 1.0% Pol vinyl alcohol 


68 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 
1 1% Polyvinyl pyrrolidone 


69 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 
1 .0% Polyvinyl alcohol 


70 

« 


10% 1 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 

1 0% PnI\A/ln%/l olj^<skj>«l 
i.i#/o 1 uiyviiiyi SICOnOI 

0.5% Glyoxal derivative^' 


71 


10% 
Pigment Red 81 


2.2% Starch 
4.5% Dow DL-950 L® 
1.0% Sequarez® 755**' 


72 


3.1% 
Pigment Violet 3 


2.2% Starch 
4.5% Pensize 730 
0.3% Percol® 181*^ 


73 


3l% 
Pigment Violet 3 


2.2% Starch 
4.5% Pensize 730 
0.3% Percol® 156^' 


74 


3.1% 
Pigment Violet 3 


2.2% Starch 
4.5% Pensize 730 
1.0%GIascol® LE 15*^ 
0.6% ly^onoethanolamlne 
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75 



76 



3.1% 
Pigment Violet 3 



3.1% 
Pigment Violet 3 



2.2% Stanch 
4.5% Pensize 730 
1.0% GlascoKs) LS 26^ 



2.2% Starch 
4.5% Pensize 730 

, 1.0%Glascol®LS26' 

Fgotegtes: i , monx^ i^uu^N. AP and W SP are fixing agents avaUabie from Ciba Sp ecialty 
Chemicals 

•» The glyoxal derivafUve is present as insolubOizer and Is commercially available 
" Sequarez® 755 is a wet strength agent available from Omnova Chemicals 
" PetooKS) 181 is a cationic polymer present as retention agent and is available 
from Ciba Specialty Chemicals 

" Perool® 156 is an anionic polymer present as retenUon agent and is available 
ftom Ciba Specialty Chemicals 

■> Glasool® LE. 26 and LE 520 are binder resin dispersing agents avaUable 
from Ciba Specialty Chemicals. 



